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§. 

[^3] KR 
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[^^SlS] 305-720 

l^±] IWMM^M tt&m CH^!¥B1l0Hm 102S 505s 

[^Sj] KR 

[^\m M42^°\ ^soii °i°i s^, ^sia ni60^°i ^§ 

Oil 21 S S^^JAf 5 S^HUQ. 
(21) 

PieSSJ^] 17 2 29,000 §1 
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o a o 
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^T^^r M 3i^r -FM-Mi- A>-g-^M- til^fl 1,3- 
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1020020058627 QA'- 2002/11/7 

6>3^^S.^-Ei sfl^ *fl^o v ^ {Synthesis of 

cyclohexyl phenyl ketone from 1,3-butadiene and acrylic acid} 

^fl (non-aromatic organic solvent) ^*fl SE^ Hl^*fl 1,3-^^t^ofl 
(l,3-butadiene)2r e >>3.^^r(acryl ic acid)^ [2+4] ^-^(Di els-Alder) 
3-Al#S.«]^-l-7>s4^^V(3-cyclohexene-l-carboxylic acid)* ^lStr ^ ^r^s|- ^-§- 
# a] # 5. ^] ^7}- s. ^ ^ ( eye 1 ohexane carboxylic acid)* ^^M?l 4f , °1 

f^tf ^ ^ ^^a]--§. 7 icflAi Hel^-3.5l-aE(Friedel-Crafts) ^ 

Jl a] #5.^1^ 5)]^ cyclohexyl phenyl ketone)* ^l^}^ y J-^°fl 

S^*^ %7flAl^s. Aj-g-s]^ 1-^1-01 = ^- a] A1#^.«)AJ ( l-hydroxycyc 1 ohexy 1 

phenyl ketone)^ ^-g-^cf. 
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<3> ^-7flA}^]^ °}-g-*H %sL% JL^<$ £?}^<LsL ^a] 

7lxr ^Sj-^l^i, £5., A^Ai $3. -§-§-£H ^H=^T J7^^7>^, 

(benzoic acid)^ JL^r, Jl°J- 3HM ^ ^7}«]-g-Al f?l ^, *}-§- -f-^i*^- ^1^^ ^ 

#5.^^71-^.^ #5.sM^(cyclohexanecarbonyl chloride)^. ^^1^1 -^(Organic 
Synthesis, col. vol. IV, 339-342), ^ ^ sj-^^l ^ ^*fl 'M^j- 

#-g-A]^ *H2*Rr «o V ^°l ^Cf. O] «V^£- ^ A]#S^Ai « Tfl^- 

# p ti^ ^*fl *HM ^^r(280~450°C)^l^ ^:-§-Al^ ^ Tfl^^ *)| 

oj-^ol <^^«1 030, 003 J: ^ ^1,063,268^ -§-<Hl <2-g-S)°l ^-§- 
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1020020058627 #^ <aJ4: 2002/11/7 

44,950,7633:4 4i^-§-4 «i44fe *44 &4. ^ Alti^^fBa^ 

^4 BflS^S. 5)1^ ?fls. 43^Hr 4€- H o v ^ °1 4^*l 43,660,4915:4 

4444 SUr4. ol ^-2- S^rS ^4 ^4 s}4^i 200 °C 4 1 £4 ^£ 
3. ^ltS§]^l 4^ 4^* 42:44 ^JSfol #4. 

<?> a 4^- «o v ^^.s.^ #5]<>1^4 ^4 44*1 4 #3.^ #43.4^* «ji44 

44 Bfl^ 4^*Rr y o v ^°l ^^HH 41,066,542^4 ^ 

4 ^-§r°] 4-f *4. 



[^o] ol=j7^> ^ 71 44] 

U-^-g- ^, #^#^3.4 1,3-^44^4 4a^-&* 4-8-*H [2+4] •g^-^ 

4 ^<844 ^^#4 &ii4, ^ ^##3 ###44 -£44 34^ 

# ^444 ^ #^-§:4 fe^r ^r#S. ^I2t <r 5^4 ^^3. nfl-f -fr-g^ 4# 

4^ 4^4 4^44 4534. 

o> 444, ^4 ^-^^ -^#4 ^-8: 44*1-4 ##44 ^4 34 £ 4 

-§-4^r #44 ^-i- >&4 &iL^4 ^ ^ £ ^-§-3 4#s.*Q>a 4 

2^Rr 4*4fe- 4 5U4. 

<io> Aj. 7ls1 . ^.o. s.^^ 4tb ^4 4#3«j*J 4^ 4^4 ^1^^ 

-§-44 ^4 a^r 4^4 44 i, 3-^-44 <34 4^1^44 [2+4] *£^-<g 
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<12> ^ aft^^ Hl-o.^^^^ u}^^ ^ #-§-^1 14 £t}. 

<13> [tiV-g-^l x] 



[2+4] H^-^Dl #-§-^g- ^a^o} 3-a] f^Sj a]]-!-^ s ^-^aV 
(3-cyclohexene-l-carboxylic acid)^- ^3i& 4 1 , ^r^# °l-§-t!: «}-§-§- -*U1^- 
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a> ti>-g-oflofl^ <gji nSL^d €-S.^oi = (thionyl ch i or i de ) 

<15> g\g. tiV-g-O} 1;3 _«.H}^ofl2|. O^^AVO] [2+4 ] ^-oj-^ h^o)]^- «>-§-§- nfl# 

^ -g-nfl ^Tfl^r Ti5f ^>-§-3f <*^5)- t)V-g- ^ 5El|-3e}HI aV-g-A] JfA}^- 

^ ^ EflEe|-§folc S ^r^ (THF)) tq^-AtCdioxane), ^Bfls.^- ^ £ ^ ^^--g- 

-H, -S-JES}- ofa.^A]-^ t)V-g_ ^-g^ 99% o)aj-o^ ^ 

^SRr y>^^*>cf. ^-*H3-°3., ^-g-^Sfe 80~200°C^ , ti^Ai^is.^ 

120~150°C ^^olcf. 
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<19> tiV-g-l-o] o> 3 ^a>^ #( m0 l e )-g- 7l§^.S. 1:1.1-1:2 #«1^ ^ 

3- A>-g-*H, «>^-^*>7fl^- 1:1.2-1:1. &&«17> 3Sl*M=h 
<20> wV-g-o] aj-g-oflofl ^5}- #nfl^ ^°g^Jl «J-g-£rJE 80 

~120°C, ^° H V ^ 80-120 psi^ 3lH<>\}*\ ?1^1^ a] -^siav^s ^ 

^1^*1:4. °H ^>-§-l- ^ t^^ ^5}- #^Hff-^ ^(Pt/C) ^ ^eff- 

(Pd/C) ^g- 1- ^ ^4. 

<21> ZL C]~§-, yV-g-o]! aflS^ All-S.S1A>^5^A}. -g-oflofl E]^.^ gg. 

y]-^-3i^7l]fe 1-21- WIS. ^7HH ^^sl- ^>-S-Al^ A}#S.«|AV^h^aV 3.^^01 = 1- 

<22> O) tiV^-^oflAi «^ &J1 ^ ^"^ 51-^^-4 "H-# Al^^Aj- 

7>s^-^a> 3-5.^.01^^1 tHSH l~3#Wl ^HsfjL, oV-g-g-pfl7> «fl^ol 3 

-f °flfe- ^ltSaU^s^Aj #^5}o]H. Cfltil l~3#Hl 5} £.-!=- |7}5}^ 

< 23 > a. ^ #^^1^1 f^v*ll» ^elM- ^ 21 

<24> ^. i£TgO) [2+ 4] i^-tcl Jlj. ^sj. tiKg-O. *]--§- 7HH i 

Sj- aj-g-^ HsJ'fi-.aeJ-SS aV-g-a. Aj-oj- ^oflA-1 ^*Vt4. 
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<25> ^}7] ^ (NMR) ^EBjj^ 7) ^ 

n-£cH?V(n-dodecane)* Aj-g-^o.^, ^ A>-g-*>£t}. 

<26> Capillary column - ULTRA 1 (Cross 1 inked Methyl Silicone Gum) 
<27> 50m x 0.22m x 0.33^n 

<28> Carrier - ^ 7>i 

<29> Head pressure - 18psig 

<30> Oven - 150°C to 200 °C , /S=5°C/min; 200°C to 280°C (lOmin. ) , /?=10°C/min 

<31> Detector and temperature - FID(280°C) 

<32> Split ratio - 50:1 

<33> Make up gas flow rate - 38m£/min. 



<35> (^Alofl 1) 

<36> (i)lH ^^^-§-7|ofl o\3.^(72g, lmol), 4-t-^-l7l-Bfl#(4-t-butyl-catechol ( 

0.35g), «M(288g)* 1,3-^-h}^ ofl(70g, 1.3mol)-8- ^ ^r£# 120 °CS # 

3 2*m til^-Al^l ^Eej|. ol^].^ 3-^|tl§]|-l-^4/uj|. 
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<37> H NMR(CDC1 3 ): S 1.70-1.82 (m, 1H), 1.94-2.35 (m, 5H), 2.49-2.75 (m, 1H), 

5.59-5.79 (M,2H) 



<38> 3-^1 ^1-1-^1- s^-^jAV -§-oflofl 3% Pd/C(3.2g ( 3- a] 4-l-^>^4^ 

^ 2.5wt%)# ^ ^ 80-120 psi, 80~120°C°1H al-g^l^ 99% o]^o] 

<39> 4i NMR(CDC1 3 ): S 1.18-2.34 (m, 10H) , 2.35-2.40 (m, 1H) 



<40> (ii)^^^ Al#s.a]Al.^s^-^AV -§-oW(20.0g; Al^^aiAl-^s^^A]- 6 .95g, 

0.054mol)*r ^ 3.^ n-S^^^Cl.Og)^: ^dH^f- ^-^EL ^ ^7} 

(Dean-Stark water separator)7> ^-^Q '^HMofl "4^., *M(90iuO-i- ^7>tr ^, ll^i 
^7)o]}^ ^ 25^ Hfl^l* ^fHrH ^ -g-^l- ^ ^-Bfl^ <5}$tr. *>-§- -g-<^ 
^r£« ^-Sr^-S. VHF^L #S.Sf°l^(6.0m^, 9.8g, 0.082mol)l- ^ZL, 1*1 # ^g-ff- 

<4i> tij-o. ^ A]fsau>^^ #5Le|ol = ^ o_ ^-cjsM 3*r<H ^>-§-^ 

41 *M dt*^ m^^l^oj-TniCtriethylamine)^- S^tb »l]U-§:2r ^-§-^1^4. ^€ ^1 
€ ^l#S.^^7]-s^eflolE( methyl cyclohexanecarboxylate)^ 7}^) 
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(iiiHS^ A]#5L3)^>7Hi^ #3.eH = .g-on §-/<g-g- ^g-7]# o|*-«H M]->f 
3°C °1«MM -r-^r ^-^^-^^l^dO.Seg, 0.081mol)^- ^ 20£:# ^}^}^ 

#3.^ 3^)1 ^ ?flso] Al^aiA]-^^ tfl«l 99%, ^d^l- 99% o)<# 

!H NMR(CDC1 3 ): d 1.22-1.59 (m, 4H), 1.71-1.92 (m, 6H), 3.19-3.32 (m, 1H), 
7.41-7.58 (m, 3H), 7.92-7.97 (m, 2H) 



<44> (^Ajafl 2) 

^It!: ^^tt ^SMI ^l^M 3-Al#S.«]^l-l-7l-s^^ ^# 99% oj^vo 

S. «2&th •£-§-, <3^s)- <&-§-, ^Sl^-^^SS uV-g-^ ^A)a)) I3f -§-<y 

<46> (^Aloill 3) 

<47> #7] ^X\al) lo] (ii)^] oJ°H, ^«J^ ^-g-ilS. Al^SjAj-^e^A]- cfl B] B) 

<48> 
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IS. 1] 



1/1 
1/1.2 
1/1.5 
1/2 . 



89 
96 
>99 
>99 



>99 
>99 
>99 
>99 



<49> 



<50> 



<51> 



(^H 4) 

^■7} ^AHl 1^ (ii)cHl °lo]*] t sj-^S. #S.e)-o]c cflX| ^<g£|. 

^313 o_3.-fer -g-o«(20.0g; a1#^S1a>^^-^^> 6.95g, 

0.054mol)°fl ^ S.^ n-Stfl^l^d.Og)^- ^-^Bj-H &t%7) 7} 



*M !-H-t- -8-^ 



(2 Ami, 3.77g, 0.027mol)* ^Jl, 1>M# «rir «]r-g-^^^-. >£-§- ^S^^l-JiL^ 
#3.eHt=o] ^.g. ^°)i5}7) #-§-^ H^l- ^3 Ss1oH^o>^^- ^ 
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S.n>SZL^s)S. 2--T- 99% °HVo_s A|fs^?Hi^ #Sefo| 

<52> (^^1^1 5) 

<53> # 7 i ^ahi (iii)oii &oh, ^lts«'Wa^ #s.e}oiH cflai ^ ^2}- 

<54> 2] 

























1/1 


74 


>99 


1/1.2 


93 


>99 


1/1.5 


>99 


>99 


1/2 


>99 


>99 



<55> 6) 

<57> ^a^iL, (i) 1L tf^-g-^ofl o> 3 .^A].(72g > l.Omol), 7}i«(0.35g) , 

n-3)#(288g)# ^Jl «ffl(70g, 1.3mol)* £riE# 120 °C 5. ^ 2^1 
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?1 ^ 7^1 °l-§-*H 3-^1 #3.*) ^1-1-71- ^-g-o] 99% 

<58> 3-a] ^-x-^e ^.^a> ^.oflcfl 3% Pd/C(3.2g, 3-*l ^ 

^ 2.5wt%)» "4-& ^ ^i 0 J 80~120psi, f£ 80~1201C°IH #-§-^ 99% 

<59> (ii)^^^l ^ltSSjt^^^ -g-^(25mL, Al^s«j^>s^AV 6.0g, 

0.047molHl ^ S.^ n-3ctfl^|^l(l.0g)-& ^^1^- &-^=L ^ &z\7)7\ 

Jfzj-;g tiV-g-7lofl ^ZL, «(30mL)2f n-*j*V(60mL)-g: ^7>^V ^ ^ ^7HH 25 

Sk^ ^SL^d #35W^-(3.4m£, 5.55g, 0.047mol)# ^ZL, ^ aV-g-A^ * 

«"*}*H -id^# 99%^ Al#5.aiAV7m^ ^3.eW = 7> ^^52 -§--§: SKIS* 5ft 

<60> (iii)#/<g# ol-g-^ iflJjL ^£ 3M>H ^ tfsaH^lwO.seg, 

0.070mol)-8: ^ZL 20-&# mL^\^JL, ^7)% ^7] #3 

99%, 99% olAj-o^ <g$t}-. 

<6i> olAj-^A^ ^^tb w>sq- ^O], £ t^ofl « Bl^r Wlttj-^ -^-71-g-ufl 
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SSj^l-l-7>s^-^A>^. ^stb ^ "t±-S\- «V-g-# a] # ^ ai a]- ^ 2 ^.^ a>^. ^ 
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[^T 1 * 1] 

wl^^D 5>ofl 1,3-^-^^4 oy^^o] [2+4 ] ^3-^ tiV-g- 

2] 

*fl 1 ^H] [2+4] H^-^c] tiV-g-3)- ^^HV-g-ofl -g-ufls^ >M S 

3] 

^1 1 2 SU^i, [2+4] ^S-^c-] al-g-^- ^^-«J-^1^]S] ^7]] sHl 

^£ 80~200°C ^ 4>HH ^^S]J1, ^s}- *V-g-^ aV-S-^rS 80~120°C, ^fc^ 80- 
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120 psi°lH 

[^^8- 4] 

*ll 1 %H1 9X°]*], £-§-8: b]^.^ #^e}oi= jg^ ^s^^ A}-g-*H <r 

[3^* 5] 

1 ^ 5E±r ^1 4 %H1 SH-M, <*±_s\- Eli^ #^e|-o]^ t£H Aj-^^.o] 

# Al^^jAj-^s^AH! rfls]-^ S l~2«fl^ Af-g-^ ^3*r ^ -i^JlS 

6] 



#^ 2002/11/7 
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[^^* 7} 
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